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Th 9 collectors chosen for ttils project %iere single 
glased Model S6<>IA, iMnofactored by Raypidt* Inc. A total of ^ 
collectors eere used, fhe ^Hectors %iere sui^lied with Model RR-18 
Solar R«nel Mach Kit. attached sl^ts on RSi^^ collectors.) 

All tlM collectors %»re orientated due south at a 46^ trlt to masielse 
for i^n^r solar collections^ 

B. Storage Svstes 

A 2,500 gallon insulated vertical steel St^^e tank was 
loosed (nitdoors next to the Inn's cooling tower. A temperature 
sensor was installed in the storage tank fcur control functlcm. 

To is^ove heat transfer between the heat exchangers and stored 
water, a 1/12 HP Grundfos recirculating was installed. 

C. Heat Exchangers 

Two heat exchanger tube bundles vmxe ntounted into t)» 
storage tank. The upf«r heat exchanger which served to extract )^at 
frost the storage tank to the domestic hot water system was sized 
for 100 gpin at 10^ temperature rise. The lower heat exchanger 
which served to transfer heat from the solar collectors to the 
storage tank was sized for 51 gpin at 10®F teng>erature drop. 

A solution of ethylene glycol was used as heat transfer 
fluid between the solar collectors and the lower heat ^changer. 

With the use of the upper heat exchanger for the domestic hot water 
system, a double wall separation was achieved between the domestic 
hot water system and the ethylene glycol. 

D. Pump and Controls 

Two solar loop pumps, each sized for 100% of the solar 
system requirements were installed. The pumps are controlled by a 
temperature differential controller with an alternator for equal 
usage of the pumps. 

IV. OPERATION OT THE SYSTEM 

The system was put into operation in the summer of 1979. 

During the nigh temperature and pressure test of the system, 18 
collectors developed leaks at solder joints at the waterway and 
internal header. After investigation, the manufacturer replaced 
all absorbers in the system. The system has been operating 
satisfactorily since then. 


o 


V 


fiMi has bMn oparating any t»^3a sin^ 

its coiif»Uiti<an. At tha tins of ftoal iaspacti^, it was notad 
tiiat sons aodifications can ba mtdm i^iich ticmid i i^ova tha 
af ficiancy tlM iystiwi* (Ptoasa saa attadhsd iapc»rt in 

hPWmmm XI - VBRIFXCATIQiS.) 


VI 


PICTURES OF FINAL INSTALLATION 
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OPERATOR'S INSTRUCTIONS 
AND 

MAINTENANCE MANUAL 
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This is s elos^ solar systasi utilising two hast ax^angars 
to transfar haat froai tha solar eollactors to tha dosMstic hot 
watar s^'stain. Plaasa rafar to attachad schMiatie drairing of tlM 
solar systam. 

P-1 ai^ P-2 ara solar loop pusips that circulata a 50- SO 
solution of athylana glycol and watar batwaan tha solar coltectors 
and tha haat axchangar* HX-1. Only <ma solar loop puap is naadad 
for tha systasi oparation, tha otlMr solar loop jnmp sarvas as 100% 
standby. Tha solar loop pusgm ara controll^ by a tMqparatura 
diffarantial controllar %dii^ starts tha pusip whan tha tasparatura 
at the solar eollactors ' is 20^ highar than tiM tasparatura in tha 
2.500 gallon storaga tank. Tha t^psratura diffarantial c<mtrollar 
will daactivata tha solar loop pusp %dian tha tasparatura at tha 
solar eollactors in not ss>ra than hig)Mr than tha tasparatura 
in tha 2.500 gallon storaga tank. An altamator altamatas tha 
eparation of P-1 ai^ P-2 for aqual usaga. 

P-3 is a racirculating pu^ to i^rova tlw haat transfar 
batwaan tha haat axchangars and tha storad watar in t}M 2.500 gall<m 
storaga tank. P-3 is intar lockad with P-1 and P-2 so th«.c if aithar 
P-1 or P-2 is activatad. so will P-3. In additiem. P-3 will activate 
whan tha asA>iant tasiparatura is 32^ or lower. 

Domstic cold watar will enter heat exchanger. KX-2. to be 
prahaatad before mtaring t)M 750 gallon water heater. Whan thm 
tasparatura in tha 2.500 gallmi storage tank reached a jniniinura of 
8^ higher than Uia teiperatura of the water in tha 750 gal 1cm 
water heater, tha tasparatura differential controller will activate 
Dusp P-4 to transfar tha Yoat from tha 2.500 gallcm storage tank 
to 750 gallcm water heater. Pusp P-4 will be da-activated %ihen 
tha tasparatura in tha 2.500 gallcm storage tank is only 4op higher 
than tha tasparatura of tlm 750 gallcm watar heater. 

P-5 is tha usual hot watar racirculcting pump of the buildings 
hot watar systasi. 

Mixing valve* V-1 is set to pravcvit tha tajqparatura of tha 
hot watar sufpliad to thm building frocs exceeding 140<>F. 
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MAINTENANCE REQUIREMENTS 


1. Onc« a Weak: 

a. Check fluid level in the solar system expansion tank. 
If lot#, add a 50> 50 mixture of ethylene glycol and 
water to the system. CAUTION: NEVER ADD PLAIN WATER 

TO THE SYSTEM. 

2. Once a Month: 

a. Wash glass surfaces of the solar collectors using a 
mild detergent solution and a soft brush. Thoroughly 
rinse with clean water. 

b. Check temperature differential controllers and 
alternator for proper operation. 

c. Check for fluid leaks from collectors and piping. 

3. Once a Year; 

a. Check pump seals for leakage. 

b. Draw a sample of heat transfer fluid from the solar 
system for analysis and determination of any action 
needed to provide maximum corrosion inhibition. 
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SmaK capDCity pump wHh m#chantcj|l 
f«s!. Stub shaft arrangsmont pe«m .si 
iha u»e of standard *‘C'* flange 
motoft ^ 


SERIES 

4260 


Packing gland arrangement . .^^for 
UM whan pumping contaminated 
liquids ar>d or higher temparaturat 
where gland leakage can bo toierated 
Stuffing box can be lubricated either 
by liquid pumped or by separate clean 
water supply 


Double mechanical seal arranyoment 
. . . lor UM* when pumping 
contaminated liquids and or higher 
temperatures without loss of syetem 
liquid. Sealing water can be taken 
from pump discharge . through a 
heat exchanger if necessary , . or 
from city supply mains. Raw seahng 
water does not enter system 


DESIGN DATA 


SERIES 4260 


SERIES 4280 


SERIES 4285 


SERIES 4290 


livi'ugti 1 S 


through 6 


Capacity rang* 


USGPM 


10 lo 1600 USGPW 


Makimum working 


Hydroitatic 
tail prataur 


Maaimuni pumping 
tampaiatura 
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SERIES 4260 


VeMa 
Imptllw 
Valiitt gaiktt 
Vtlatt Upton* 
Imptiltr nul 
Motor /p««p krachti 
Motor ciptcrtw 
Wachanicat laal 
Sia* hiitil 
Soat iaiart Boikot 
Shaft 

laipallar kay 
Motor 


101 Volula 

102 Inptllar 

103 Voiuta gaikel 

104 Volute uptcraw 

117 ImpaUar captutw 

118 Itaptllar Mtthtr 

206 Motor 'purop bracket 

207 Motor uptcrn* 

208 Mochaniul tool 

209 Saat iaiart 

21 0 Saat intan gaikot 
338 Shalt 

33P Shalt iltive 
340 Impellat key 
342 Watar tiinger 
501 Motor 


SERIES 4285 


•vb 


Veltfta 
Impallti 
Volut* gaikot 
Vkluta capicriw 
!i*p«rlar eapiciiw 
liapollar washir 
Covarplata 
Covorpliti rapicrew 
Motor; pump bracket 
Motor captcroM 
Gland packing 
Lantorn ring 
Gland plat* 

Gland stud 
Gland nut 
Shaft 

Shaft ilaow 
Impellor koy 
Watar ilingar 


’01 
102 
(' 103 

^ 104 

117 

li 118 










MATERIALS OR CONSTRUCTION 


PUMP TYPE 


SERIES 4260 


SERIES 4280 
SERIES 4286 
SERIES 4290 


SERIES 4280 


SERIES 4286 


SERIES 4291 


PART NAME 

BRONZE FITTED PUMP 

AIL-IRON PUMP 

1 ALL-BRONZE PUMP 

Voluta 

Cast Iron 

Cast lion 

Bfon/e 

Voliita Cnpicraw 

Steel 

1 

Steel 

Bionre 

Impaller 

1 

Rron/e 

Plated Steel 

Riun/e 

Mat'httmcal Seal 

Biass Fitted 

Sti'el F illed 

Brass F itted 

Stub Shaft 

Stainless Steel 

Stainless Steel 

Stainless Steel 


1 

Cast Iron 

Cast Iron Aith 

Motor/Pump Bracket 

Cast Iron 

Bioii/e Faceplate 

Voluta 

Cast lion 

Cast Iron 

Oii>n/e 

Voluta Captcraw 

♦ 

Steel 

Steel 

Bron/e 

Inipallar 

Riiinro 

1 

Cast lion 

Bioii/e 

Motor/Pump Bracket 

Cast lion 

Cast linn 

Bron/e 

Mechanical Seal 

^ Riass Fiited 

Steel F itted 

Biavs 1 Itted 

Seat Insert 

Ceramic 

CeiaiTiic 

Cmamic 

1 

inaeit Gasket 

Syiittietic HuhiMil 

Synthetic Huhbei 

Synthetic Rubber 

Shaft Sleeve 

Bion/o 

Plated Steel 

Bron/e 

Gland 

Bron/e 

Cast Iron 

Bron/e 

Gland Packing 

Griphitrd Asbestos 

Giai hited Astiestos 

Graphited Asbestos 

lantern Ring 

biun/o 

Cast Iron 

nic' 11 /e 

Shaft Sleeve 

Rronra 

Stainless Steel 

Bfiin/e 

Mechanical Seal 

Blass Fitted 

Steel Fitted 

Brass Fitted 

Seat Insert 

Caiamic 

Ceramir 

Ceramii 

Insert Gask‘ . 

Synthetic Rubber 

Synthetic Rubtier 

Synthetic Rutibsi 

Shaft Sleeve 

Bron/e 

’ Steinlesi Steel 

Bron/e 
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ALL PERFORMANCE CURVES ARE 


BASED ON PUMPING CLEAN COLD 


PRESS WATER AT 


A TEMPERATURE NOT EXCEEDING 


85 F (SPECIFIC GRAVITY ^ 0) 
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BONG MOT 


OUNJT^ 


^DIMENSIONAL 
1 DATA 

„ LJfA I M 

SERIES>4280 <^0 
l^'SERIES 4285 ^9^ 
* SERIES 4290 fXdl 


PUMP 


ALL DIMENSIONS IN INCHES* 


^UMP 

BRANCH SIZE 

BRANCH 


a 




SIZE 

,[.nc)utci 

tKPM 

TYPE 

A 

c 

0 

f 

i 

1%D 

1J4 

IH 

Scr«w»d 

2% 

4>K 

^'m 

4H 

5 I 

r^y-E 

114 

IH 
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5H 

1'1* 

6H 
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IH 

2 
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4H 

6 ■ 
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2 
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3H 

6'i 
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2H 
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3 
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6\ 

: 2E 

2 
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6\ 
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5H 

7 ! 
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2S 

3 
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3\ 

5H 
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PUMP 

SIZE 

BRANCH SIZE 

1 

BRANCH 

TYPE 

A 

B 

c 

' 

D 

■■ 

E 

OltCMUtl 

i«tneii 


2H 

3 

Flanged 

3H 

7 

1% 

6 

6H 

30 

3 

4 

Flanged 

4% 

6H 
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5 

6 

3E 

3 

4 

. 

Flanged 


7'h 
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7H 

L^D 

4 

5 

Flanged 

4N 

6H 

2 

S 

6H 

4E 

4 
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4N 

7H 
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7H 
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5 

6 
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2\ 
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8H 

6E 

6 

8 
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7 

9 

2H 

7H 
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TYPICAL SPECIFICATIONS 


Furnish and install, as illustrated on the plans and specilicalions, an Armstrong End Suction Motor Mount Centrifugal Pump,.. 


...SERIES 4260 

•quinpvd vkiib a aiaiar.tiaht 
tang lit*, aalt-lwbncaiing 
ARMS! At 


...SERIES 4280 

aquipua'l All!) » A«i«r light 
long 'itc t«l t ' luhMCaiin u 
ARM&EAL 


...SERIES 4285 

•Quippad A ah a iWp 

l> 0 ( »pla gland glarwl p«r.kmg 

and 1u4l-langih ahafi 


...SERIES 4290 

»ouipp*d A'th doubt* m«cr>- 
jnical M>at M>a* plat* and tappiKi 
rimricdion* lot couting A«l*r 
Supply (AuaUiaty faalur** cp*Ci 
tiod toparanriy I 


The pump shall be of the radially spin caiing type wnh back pull out feature permitting removal of the pump internals without 
disturbing pipe conryections Pump construction shall be ^ fitted) (all iron) (all bron/e) suitable for a makimum 
working pressure of 1 7S psig 

The driving motor shall be ol the hon/ontal shaft foo -mounted squirrel cage induction type with NEM A C* flange 

enclosure. ar>d suitable for operation on a voir cycle phase supply 

The complete unit shall he suitable lor the following service (or a* shown m the pump siheduie) e'^d the pump manufacturer 
■hati conduct running tests to verify me corvlit ana of head and capacity spccifivd 


SERVICE 


LIOUIO 


Pump si 2 r 



CAPACITY 

USGPM 

T| VPfaATl.»E 

f 

SPflO 

RPM 

total head 

MET 

Viscosity 

SSU 

MOTOR RATING 

, HP 


*t»m N« tiksA ku a-?a maa 
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Sf * J04j 

11/1/79 
R^ilarM SP 3001 



for Domestic Water Heating, Space Heating 
and Air Conditioning 


FEATURES 

Heavy Duty Construction 

Floated Absorber 

All Copper Waterways 

Fully Insulated 

Low Iron Glass 

Baked Enamel Exterior 

Easy Field Access To All 
Components 


Raypak has applied 30 years of leadership in the 
commercial Ixiiler /heater inrlusiry to the develop 
ment of a flat plate solar heat .r.o collector for resi 
de^tial, commercial and industrial apiilications. 
Tnis advance design features all copiier waterways 
for direct ap|)lication to itotafde water, eliminating 
the neerJ for a heat exchanger Raypak's extensive 
exiierience in the fxDiler 'heater inciustry means 
you get a tiroduct that meets codes and will func 
tion efficiently in your a|>|ilication year after /ear. 




IS 


1-11 


MAYPAx IfjC 11 1 n ACjf.'UHA HOAD P 0 BOX 5790 
A15TL AKl VII I AGl CAlIF ORNIA 91159 


SG18-P-M-A/DG18-P-M-A 

SG18-P-M-C/DG18-P-M-C 

Technical Description Sample Specif icat on 
Raypak's solar panels can be used for direct system 
application using water, for building heating or 
domestic water heating, or indirect application 
using a water/glycol solution (11% more panel 
required). 

The Raypak solar panel consists of a non-ferrous 
heat transfer surface (absorber) and a container 
constructed to maximize absorptivity and minimize 
heat emissivity. The absorber is an all copper grid 
design with minimal pressure drop. The copper 
tubing is mechanically bonded between two sheets 
of copper or aluminum for maximum heat transfer. 

The top surface of the copper or aluminum is 
covered with durable semi-selective black coating. 

The container is constructed of galvanizetl sheet 
steel with a baked enamel finish. The container 
is insulated with a rigid polyurethane foam which 
is sag resistant, foil-faced on both sides, dimen 
sionally stable and non moisture absorbent. In 
sulating value is RIO and R8 respectively for bot 
tom and sides. Glazing is 1/8" double strength 
temt)ered low iron glass to provide maximum 
resistance to wind ioad, hail impact, snow load and 
vandalism. 


RAYPAK SG18P COLLECTOR 
SINGLE GLAZED 



0 0.1 0.2 0.3 0.4 0.5 0.6 


RAYPAK DG18P COLLECTOR 
DOUBLE GLAZED 



0 0.2 0.4 0.6 0.8 1 0 


TEST CONDITIONS 
Wind Speed 2 10 MPH 

Insolation 150 320 BTU.'HR x p2 “inc 

Ambient Temp 65 110°F 

ALL DATA FROM DESERT SUNSHINE EXPOSURE TESTS INC 

The absorber portion of the collector is designed to 
withstand 150 PSI and will meet building code 
piping standards. The collector is capable of with 
standing temperatures up to 4(K)°F with no flow 
of circulating media. Consult Catalog IMo. SP 3001 E 
for details on control systems. 










SERIES 60 

the extra quiet 

in-line pump for general services 


BELL & GOSSETT ITT 

FLUID HANDLING DIVISION 
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Discharge Gage Tapping 
(on side opposite) 


Scjl Assembly 


Impeller (Enclosed) 


Coupler Assembly 


Volute 


Motor Bracket Assembly 


Front Bearing 


Suction Gage Tapping 


Companion Flange 
(included) 


Bearing Bracket Assembly 


AA, 1'/s AA and 2 AA 
construction details 


Discharge Gage Tapping 
ton side opposite) 


Seal Assembly 


Impeller (Enclosed) 


Coupler Assembly 


Shaft 


Volute 


Front Bearing 


MRH^rNAI. PAGElLr 
OF QrAUt'-’ 


Motor Bracket Assembly 


Bearing Bracket Assembly 


Suction Gage T iromg 


mpanion F mge 
• nci jdedi 





TOTAL HCAO IM TtCT 


Series 60 Pumps can be furnished in 
bronze-fitted, all iron, or all bronze construction 
to suit your application 


DOTTEO-IN CURVES REPRESENT STOCK PUMP SELECTIONS 


I'/i'AA 


CAPAQTY IN Ut GAUONS Fit MtNUTI 


psi 


2AA 

17V) RFM « 


CAPACin IN US CAIIONS PfR MINUT1 


CAPACITt IN U S CAUON« PIR MINUTI 




N 

I HP 

HP j 

10 SO 40 so M) ^0 

CAPACITT IN US OAUONS Pf R MlNUII 






•a HP 


^ r » HP 
' H HP 


CAPACITT IN US CAIIONS PfR MINUTI 


2'A 

inomi 


Curves based uoon shop test using clear cold water 
at a temperatuie ol not over 85" F. 
Horsepower curves do not include motor service factor 
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uimensions 


FtQ. 2 A SIZES 


CAMOKMONUMrA 

uneei I m MoioM MN.V 




COW OfOWON O 
tPNMOramoM.v 




STAIffiAl^ V^T^ES 



-f — Q- 


^SUCTtON 


14 I#. 1 PH. 115 Voitt. % to m HP. 1 PH, 115/230 Volts. «i to Hi HP. 3 PH. 200-230/460 Volts. 1 to 2 HP. 208 or 230/460 Volts. 
AN stoQls irtisss mt^KS liM tMiHt-in ovsriosd protection. 

Companion fisngss fumishtl for suction a no discharfo 

I STOCK I ^ I MHmiOOP I St^TNM A 


MOTOR 

HP 


Size (NPT) 


1 


1 


l»/4 


1% 


11/4 


1V2 


OIMCNSIONS IN INCHES 

A 

B 

C 

D 

E 

15»Hs 

11 

4% ! 

6^ 

3Ra 

16'Me 

11 

4% 


3^ 

15’Ha 

11 

5 


3R« 

16'Ha 

11 

5 

m 

3Ra 

17fW 

11 

5 

m 

3^ 

16 

llVa 

5Vh 

7% 

3% 



6019 

2A 

60-20 

2A 

60-21 •• 

2A 


**Net availabl* In «ini|la pliaM. 


Oimansions ara approximata and not to be used for construction purposes. 


Construction Materials 

FOR PARTS IN CONTACT WITH FLUID PUMPED 


OCSCRimON 


Volute 

Bearl^ Bracket 

Impellw 
Impelle.' Key 
Impeller Lock Washer 

Impeller Lock Nut 

Pump Shaft 
Shaft SiMve 
Sea! Assembly 


BRONZE FITTED PUMP 


^$t lron_ 

Cast Iron 

Brass 

Steel 

Steel 

Brass (AA) Steel (A) 
Steel 
Copper 


ALL IRON PUMP 


Cast lron_ 

Cast Iron _ 
Steel (AA)/Cast Iron (A) 

_ .?*£*** 

Steel 

Plated Steel 
Steel 

Stainless Steel 


ALL 8R0NZE PUMP 




Iron with Brass Face Plate 

Brass 

_ Steel 

Brass 

Brass 

Steel 

Copper 


Carbon Seal Rmq. Ceramic Seat. Synthetic Rubber Bellows 
.ind Stainless Steel Spring 
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VBRlPrCATl<»S 


!• Final Fl<ld Inapaction 

A team consisting of Jay Forastar, Ronald Wang ((Amar's 
Reprasantativa) « Doi^rlA* Wastropot Jr.« Houston M. Hamiact 
and W.T. Poifars (Dapartnent of Energy Raprasantativas) iset 
for final inspection on April 23# 1980 through April 25# 1980. 

The installation was found to be ct^q^lata and operating as 
called for in ^e plans. l*he control system was checked 
out and confirmed to be performing as designed. 

2. Data Obtained During Final Field Inspection 

Please see attached sheets. 

3. Acceptance 

The installation is cOTsidered conplete and accepted. 




Ronald K. Wang 

Nechanical/lSlectrical /bgineer 
Develo|»Mnt Division 
LA QUINTA MOTOR INNS# INC. 

RWtes 


Devrlo[iTO;nl Rivi ; om 

Century Building • P O Do* 32703 • iV. i Ani v.ki T,-* t . 
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LA QU I NTA/LAS VEGAS. NV MO TEL OBSERVAT IONS 


X. Operation Logic: 

Collector- to-Storage AT • 20® F - Flow on, P6 or P7 

plus Storage Recirculation Pump PS 
Collector-to-Storage A T - 3® F - Flow Off 
Storage -to-Load A T - 8 F - Flow On. PA plua 

Storage Recirculation Pump PS 
Storage-to-Load AT* A® F - Flow Off 

2. Collector Loop @ SO gpm nominal 5F® rise 

@ 25 gpm nominal lOFO rise 
Load Loop @ A8 gpm nominal 2F^ rise 


During periods of high flow usage when washing machines are 
calling for water, the AT rise is approximately 10® F. The load 
HX inlet will be approximately 70® F and the outlet will be approxi- 
mately 80® F when solar storage at mid-tank is about 105® F. 

Flow in the collector loon was reduced from 50 gpm to 25 gpm, 
but flow in the load loop could not be reduced from the current 
A8 gpm with pump PA on because current plumbing requires all CWS 
makeup to pass through pump PA prior to entering the motel DHW 
supply. The motel usage may demand greater than 25 gpm at periodic 
intervals. 


3. The supplementary DIIW tank heating elements were noted to be 
operational during very brief intervals, and operation was only 
during the period of heavy laundry usage. Even then, no more 
than two element pairs were ever noted as activated. 

A. Load loop HX piping in mechanical room is not insulated 
permitting unnecessary loss of energy. 

5. Load loop HX piping connections to DHW tank are both at 
about one-quarter height of tank. The inlet to the HX is 
approximately 1 1/2 inches above the outlet from the HX. Thera 
is no baffle and both are open at the same penetration into the 
tank. 

During the course of an operating day, there are periodic 
intervals that energy is removed from the DHW tank and passed 
back to the solar storage tank. 

This can br> attributable to the inlet and outlet HX plumbing 
connection as it now exists at the 750 gallon DHW tank. It is 
also influenced by an apparent insulated affect of the load loop 
temperature control sensor installed in the DHW tank. This sensor 
never exceeded 110® F even when other measurements indicated the 
temperature in the bottom of the tank exceeded 118® F. 
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1. On April 24, 1980, at 7:16 a.m. , the insolation wai measured 
at being 60 BTUH per square foot and at 4:16 p.m., it was measured 
as being 70 BTUH per square foot. The insolation peaked between 
11 a.m. and 1 p.a. at 265 BT13H per square foot. During the 9-hour 
period of measurenent, approximately 3,423,600 BTU*s were available 
for collection. There were approximately 957,000 BTU's collected. . 
During the period between 11 a.m. and 1 p.m. , approximately 636,000 
BTU's were available for collecting and about 212,600 BTU's were 
collected. This translates into a collector loop system efficiency 
of about 33 percent during conditions which rate the collector 
efficiency at about 34 percent. 

2. In the load loop between the hours of 11 a.m. and 1 p.ro. at a 
flow of 48 gpm with a nominal temperature rise of 2F^, approximately 
96,000 BTU's were transferred to the DHW tank. This converts to 
about 28 kWh. Pumps F4, P5 and P6 used about 2 kWh yielding 
approximately 26 kWh gained. 

3. During a period from 8:50 a.m. to 9 a.m., a 5 gpm flow to 
washer produced a lOF® rise across the HX. The inlet was 70® F 
and the outlet was 80® F. The solar storage at mid- tank was 
about 105^ F. The BTU gained from solar storage v:as about 
4,170 BTU's which translates into 1.2 kWh. 

4. Based upon the measurements recorded during the April 23, 1980, 
to April 25, 1980, period, on days that insolation achieves at 
least 265 BTUH per square foot between the hours of 11 a.m. and 

1 p.m., 900,000 BTU to 1,000,000 BTU will be deposited into solar 
storage during the total collection period. Usage will occur 
simultaneously with collection throughout the day. Solar energy 
collected exceeded the requirements for heating DIW usage during 
the day. Therefore, the excess collected remained in storage rais- 
ing the solar storage tank by 21F° from about 106° F to approxi- 
mately 127® F. This translates into approximately 437,000 BTU 
to be given up by solar storage during evening, night and early 
morning usage prior to reactivation of solar collection. This 
appears that aoout 54 percent of the energy collected is used 
during the day and the other 46 percent is available during the 
non-collection hours. By conservative estimates, 90 percent of 
the energy given up by solar storage will be transferred to motel 
usage through the DHW tank during daytime usage. Converting 
90 percent of the BTU into kWh yields 135.3 kWHn. Subtracting 
the parasitic energy consumed by pumps P4, PS and P6 during this 
period leaves approximately (135.3-17.3) 118 kVHi. During the 
designated nighttime operation in which the remaining 46 percent 
is avail a*ble„ 85 percent of the energy will be transferred for 
motel usage through the DHW tank. Converting 85 percent of the 
BTU into kWh yields approximately 103.8 kWh. Modifying this 
quantity by tne parasitic energy consumed by pumps Vk and P3 
leaves approximately (103.5 - 8.8) 95 kWh. Therefore, for each 
day approximately 213 kWh will be gained from solar. At current 
electric rates of $0.0485 per kWh in Las Vegas, NV, this trans- 
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laces into about $10.30 per day contributed to the motel by solar. 


Heston H. Hamnae 

Site Equipment and Assessment Group 
Kay 6, 1980 
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265 BTuh/FT^ peak for the day 


Collected: 950.000 BTU 

Usage: 515.000 BTU from 8 a.n. to 5 p.n. (Day) 

437.000 BTU from 5 p.ffl. to 8 a.m. (Uight) 

Useful Recovery: Day @ 90% 

Hight @ 85% 

Pump Wattage Consumption Rates: P4 @ 660 wh 

P5 @ 185 wh 

P6 or P7 @ 1100 wh 

P4 & P5 between 5 p.m. and 11 p.ra. @ 99% runtime 

(660 + 185) * 6 * .99 - 5 kWh 

P4 & P5 between 11 p.m. and 8 a.m. 0 50% runtime 

(660 + 185) * 9 * .99 - 3.8 

P4 & I^S & P6 between 8 a.m. and 5 p.m. Q 99% runtime 

(660 + 185 + 1100) * 9 * .99 - 17.3 W7h 

Day (from 8 a.m. to 5 pm.) 

513,000 BTU * .9 ♦ 3413 - 135.3 

less parasitic losses • 17.3 kWh 

yields effective energy contribution * 118 kVJh 

% 

Wight (from 5 p.m. to 8 a.m.) 

416.700 BTU * .85 - 3413 - 103.8 kWh 

less parasitic losses ■ 8.8 kVHi 

yields effective energy contribution - 95 kWh 

Total per day energy contribution: 

118 kWh 95 kWh - 213 kWh 

0 $0.0485 per kWh electric rates: 

213 kWh * 0.0485 - $10.30 per day. 


Houston H. Haimnac 


Site 
May 6 
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1. Ensure that the modification to add two gai-fired DHW tanks 

is installed in a manner not detrimental to the solar contribution. 
The additional recirculation should not run when the load 

circulation pump P4 is operating. This is accomplishable in a 
manner similar to the attached Figure 1 enclosure. 

2. The load HX piping in the mechanical room should be insulated 
to minimise losses to the room space. 

3. Ensure baffles or some diverting scheme is installed in the 
730 gallon DHW tank between the inlet and outlet to the load HX. 
Return from load HX connection point to the 750 gallon DHW tank 
should be at the higher level relative to the supply to the load 
HX connection point from the DHW tank. 

A. Ensure the load loop temperature control sensor in the DHW 
tank is performing properly oy responding to actual temperatures 
correctly and that it remains exposed to dynamic fluid conditions. 

Incorporation of recommendations 3 and A should preclude the 
tendency to remove energy from the DHW tank to solar storage 
during transition periods. 

3. The solar storage recirculation pump P3 should not operate 
except when pump P6 or P7 is operating, permitting maximum 
advantage of stat if ication in the solar storage during non- 
collection periods. 

6. Ensure the functionality of the expansion tank in the solar 
loop. 

7. Hodify the CWS makeup for the motel usage to the outlet of 
loRd circulation pump PA permitting the flow to be reduced to 
23 gpm. This will accomplish a higher temperature rise across 
the he>'it exchanger. The increase in sensible heat will effect 
greater energy transfer with less quantity of fluid decreasing 
pump PA runt ime . 

8. The thermostat for the gas-fired DHW tanks should be set to 
come ON at 110° F and go OFF at. 120° F. The recirculation line 
must be insulated to minimize losses and on time of the gas heat. 

9. The collector loop should remain at 25 gpm to effect a greater 
temperature drop than wi!ll occur at 50 gpm. This will permit 
inlet temperature to the collectors to remain lower th\)s collector 
efficiency will be greater. 

10. For any future installations, the pumps should be sized for 
required fluid flow to minimize parasitic energy consolation. 

Houston M. Hammac _ . 

Site Equipment and Assessment Group _ 

May 6, 1980 
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6. The collector loop expansion tank appears fully charged witn 
no expansion functionality permitted In the tank. 

7. On days when insolation reaches at l^ast 265 hTUH per square 
foot between 11 a.m. and 1 p.m. , the solar storage will be r.iised 
to approximately 127^ F at mid-tank. 

Overnight uaaee will not drop the solar storage tank below 
approximately 106” F at mid-tank. 

6. Between the hours of 6 a.m. and 11 p.m. , the load loop HX 
circulation pump PA and the solar storage recirculation pump P5 
operate about 99 percent of the time and between the hours of 
11 p.m. and 6 a.m. , operation is about 50 percent of the time. 


,jJct 




Houston M. Hammac 

Site Equipment and Assessment Group 
May 6, 1980 
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